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Introduction
In the last meeting, an agreement on the configuration of RMSI CORESET has been made and captured in the specification [1][2]. However, we have found several issues in the specification. In this contribution, we propose corrections and modifications to address the issues.

Contents of Remaining Minimum System Information
[bookmark: _GoBack]For RMSI CORESET configuration, there are three multiplexing patterns between SS/PBCH block and RMSI (CORESET and PDSCH) as follows [1]:


Figure 1. Multiplexing patterns
In this contribution, we focus on Pattern 1. For Pattern 1, the mapping rule is defined as follows [2]:

[bookmark: _Ref500334477][bookmark: _Toc500947754]TS 38.213, Current Specification----------------------------------------------------------
13	UE procedure for monitoring Type0-PDCCH common search space




A UE determines a number of consecutive resource blocks and a number of consecutive symbols for the control resource set of Type0-PDCCH common search space from the first four bits of RMSI-PDCCH-Config as described in Tables 13-1 through 13-8 and determines PDCCH monitoring occasions from the second four bits of RMSI-PDCCH-Config as described in Tables 13-9 through 13-13 where  and  are the SFN and slot of the control resource set and  and  are the SFN and slot of the SS/PBCH block, respectively.
The offset in Tables 13-1 through 13-8 is defined with respect to the subcarrier spacing of the control resource set and is the difference between the smallest RB index of the SS/PBCH block and the smallest RB index of the control resource set for Type0-PDCCH common search space. Condition A or condition B in Tables 13-1 through 13-8 corresponds to the case of PRG [6, TS 38.214] alignment or non-alignment, respectively, between SS/PBCH block RBs and RBs of the control resource set for Type0-PDCCH common search space. 

For a first SS/PBCH block and control resource set (CORESET) multiplexing pattern, a UE monitors PDCCH in the Type0-PDCCH common search space over two consecutive slots . For SS/PBCH block with index , the UE determines an index of the first slot  as  located in a frame with system frame number (SFN) satisfying  if  or in a frame with SFN satisfying  if.
---------------------------------------------------------------------------------------------------

Unavailable slot index and undefined SFN
According to the above description, two consecutive slots for RMSI CORESET mapping are consists of  and , and the first slot index  is calculated by the equation . However, the determination of slot index for RMSI CORESET has a problem. For example, with some specific parameters the first slot index is calculated as  and then the second slot index becomes . However, the slot index ‘10’ is not available in case of SCS=15kHz since the range of slot index is only 0 to 9 in the case. Therefore, we propose to define two slot indices separately even though the slots are consecutive.
There is also problem in the calculation of SFN for RMSI CORESET. In the current specification only the case when  is supported. However, in some cases,  will be more than 1.
[image: ]
[bookmark: _Ref503293050]Figure 2 Example of RMSI CORESET configuration according to the current specification
Figure 2 shows examples of the problems for slot index and SFN. The red boxes are the unavailable slot indices (e.g.,  for 15 kH,  for 30kHz). The blue box is the case that . Therefore, the description for determining SFN should be modified.
In order to resolve the problems mentioned in the above, we propose the following text proposal.

TS 38.213, Start of Text Proposal ---------------------------------------------------------

For a first SS/PBCH block and control resource set (CORESET) multiplexing pattern, a UE monitors PDCCH in the Type0-PDCCH common search space over two consecutive slots . For SS/PBCH block with index , the UE determines an indicesex of the first slots  as  located in a frame with system frame number (SFN) satisfying  if  or in a frame with SFN satisfying  if.
TS 38.213, End of Text Proposal ----------------------------------------------------------

Load balancing of RMSI transmission
For above 6GHz frequency range, at most 64 SS/PBCH blocks will be transmitted. In case of Pattern 1, at most 33, 65, or 128 slots will be required for transmission of RMSI CORESET depending on the RMSI CORESET configuration. It will take about 4.125ms ~ 32ms depending on the RMSI CORESET configuration and subcarrier spacing. If it is considered that the transmission of RMSI CORESET after the transmission of SS/PBCH blocks, most of slots should be configured as DL slot. Some of RMSI configuration (e.g., M=2 and N=1) cannot be supported since the time duration of RMSI transmission will exceed the default SS burst set periodicity. Such an immoderate consecutive DL transmission will be also occurred in below 6GHz frequency range. This concern already has been raised in the last meeting [3]. Therefore, we suggest transmitting RMSI CORESET corresponding to a part of SS/PBCH blocks at the first 20ms, and then transmitting RMSI CORESET corresponding to the rest of SS/PBCH blocks at the second 20ms. In order to divide the SS/PBCH blocks into two parts, several approaches can be considered. The entire SS/PBCH blocks can be sorted into two groups based on even or odd SS/PBCH block index. Otherwise, the first half of blocks can be grouped into one part, and the last half of blocks can be grouped into the other part respectively.
The example of detail formula to describe the first approach is as follows:

TS 38.213, Start of Text Proposal ---------------------------------------------------------

For a first SS/PBCH block and control resource set (CORESET) multiplexing pattern, a UE monitors PDCCH in the Type0-PDCCH common search space over two consecutive slots . For SS/PBCH block with index , the UE determines an indicesex of the first slots  as  located in a frame with system frame number (SFN) satisfying  if  or in a frame with SFN satisfying  if.
TS 38.213, End of Text Proposal ----------------------------------------------------------

[image: ]
[bookmark: _Ref503514651]Figure 3. Example of RMSI CORESET configuration
Figure 3 shows an example of RMSI CORESET configuration according to the above text proposal.

Confirmation of SS/PBCH block index
The monitoring window duration for RMSI CORESET is 2 slots. In some configurations, the two monitoring windows corresponding to two different SS/PBCH blocks are overlapped. In order to avoid the ambiguity between the detected SS/PBCH block index and the corresponding RMSI CORESET, we can consider that a part of PDCCH (e.g. scrambling sequence, DMRS sequence, etc.) for RMSI is initialized by SS/PBCH block index. The detail of text proposal will be provided based on the agreement on this proposal.
Proposal 1: A part of PDCCH for RMSI should be initialized by SS/PBCH block index.

Conclusion
In this contribution, we introduced the problems on calculation of slot index and SFN. We also discussed the concern on the need of assignment of excessive DL slots to accommodate the transmission of RMSI CORESET. We suggest one of the two text proposals should be reflected in the specification.
In order to avoid the ambiguity between the SS/PBCH block index and the corresponding RMSI CORESET, the following proposal should be also considered.
Proposal 1: A part of PDCCH for RMSI should be initialized by SS/PBCH block index.
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